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The present invention relates generally to panels, and 
more particularly is directed to illuminated instrument 
panels, control panels and the like, as employed, for 
example, in airplanes. 

Heretofore, it has been proposed, for example, in 
United States Letters Patent No. 2,518,726, issued August 
15, 1950, to Shlenker, to provide an illuminated panel of 
the described character comprising a core or body of 
light transmitting plastic material, such as, methyl meth 
acrylate, between two relatively thin sheets or layers of 
white, translucent materials, such as, pigmented cellulose 
acetate, and outer sheets or layers of black opaque mate 
rial, such as, vinyl preferably having a matte finish to 
diminish glare, with the opaque layer at the front of the 
panel having openings therein in the form of desired 
indicia defined, under ambient illumination, by the con 
trast between the white of the translucent layer exposed 
at such openings and the black of the front opaque layer 
Surrounding the openings. Further, panels of the kind 
disclosed in the above identified Letters Patent, have 
holes extending therethrough and receiving incandescent 
lighting bulbs from which light issues into the light trans 
mitting core or body for transilluminating the translucent 
layer at the openings of the front opaque layer. In such 
panels, the openings remote from an incandescent light 
bulb will necessarily be illuminated with an intensity less 
than that of the illumination of the openings in proximity 
to the light bulb. In order to obtain some degree of 
balancing of the intensity of illumination at openings lo 
cated varying distances from the incandescent light source, 
have previously proposed that black spotting be pro 

vided on the back surface of the light transmitting body 
or core in back of indicia defining openings located close 
to a light source or that the white layer on the back sur 
face of the core or body be restricted to those areas in 
back of indicia defining openings remote from a light 5 
source, for example, as disclosed in my prior United 
States Letters Patent No. 2,660,824, issued December 1, 
1953. However, such spotting of the back surface of 
the light transmitting core or body requires special evalua 
tion and design for each instrument panel arrangement 
and, in many cases, requires an experimental test program 
to achieve the desired balancing of the intensity of illu 
mination at the several indicia. Further, it is frequently 
impossible, due to equipment located beneath the panel, 
to install the incandescent lighting bulb fixtures either in 
sufficient numbers, or in the locations, required for uni 
form illumination throughout the panel and, in any case, 
incandescent lamps or light bulbs are not entirely reliable, 
particularly for use in airplanes, where the normal vibra 
tion that may be expected tends to accelerate the burning 
out of the filaments thereof. 

Sylvania Electric Products, Inc., of Salem, Massa 
chusetts, has developed devices that provide illumination 
by a phenomenon referred to as “electroluminescence.” 
Generally, in such devices, the electroluminescence re 
Sults from the direct application of voltage across a phos 
phor or from the placement of a phosphor in an electric 
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field. More particularly, one form of lighting device 
that has been developed, includes a plate of glass or other 
transparent material having a semi-transparent conduc 
tive coating on one side thereof, a metal sheet, and a 
phosphor, which may be a fired mixture comprising 75 
percent of zinc sulphide and 25 percent of zinc oxide ac 
tivated by small amounts of halogens, copper and/or 
lead, and which is suspended in a solid dielectric sheet 
Sandwiched between the conductive coating and the metal 
sheet so that, when an alternating voltage is applied be 
tween the metal sheet and conductive coating, the phos 
phor glows and provides light issuing through the glass 
sheet, for example, as disclosed in United States Letters 
Patent No. 2,566,349, issued September 4, 1951, to Mager. 

An another form of electroluminescent lighting device 
that has been proposed, for example, in United States 
Letters Patent No. 2,684,450, issued July 20, 1954, to 
Mager and Lowry, two intermeshed metallic grids are ap 
plied to a face of a supporting plate and insulated from 
each other, and a phosphor, which may have the com 
position indicated above, is then applied over and be 
tween the intermeshed metallic grids on the supporting 
plate so that, when an alternating voltage is applied be 
tween the two metallic grids to create an electric field, 
the phosphor in the field will glow. 

Existing electroluminescent devices or plates, typified 
by the above described forms, are not suitable for con 
version into instrument or control panels merely by the 
provision of markings thereon, particularly when the 
panels are for military aircraft and the like that must 
satisfy the requirements of the United States Defense De 
partment specification identified as MIL-P-7788. Such 
instrument or control panels often have intricate periph 
eral configurations and need to be provided with nu 
merous, often oddly shaped, openings therein to accom 
modate switch or instrument actuating arms or shafts and 
to expose the faces of instruments therebehind. Although 
intricate peripheral configurations and numerous oddly 
shaped openings can be easily formed in the plastic mate 
rials making up panels of the kind disclosed in Patent No. 
2,518,726, which has been identified more fully above, 
the metal or supporting sheets of the above described 
electroluminescent devices or plates are not so easily 
fabricated and, in any case, providing an electrolumines 
cent plate of the described character having the area of 
a complete aircraft instrument panel would, by reason 
of the cost of the materials and the relatively expensive 
procedures employed in its manufacture, be of almost 
prohibitive cost. Further, the materials available for 
defining the markings or indicia on the front face of an 
instrument or control panel and for changing the color 
of the emitted light, in accordance with the above iden 
tified military specification, can not be made to adhere 
reliably to the fired electroluminescent mixture, particu 
larly when subjected to the environmental tests and the 
tests submitting the panels to extreme high and low tem 
peratures, as required in that military specification. Fi 
nally, the voltage required to cause electroluminescence 
of the phosphor represents a hazard in an instrument or 
control panel unless adequate insulation is provided there 
for. 

Accordingly, it is an object of the present invention 
to provide instrument or control panels that avoid the 
above mentioned disadvantages of the existing laminated 
plastic panels illuminated by incandescent lamps and of 
converted electroluminescent plates, and that employ 
electroluminescent plates as the source of illumination 
while permitting conformance with the requirements of 
the above identified military specification. 
More particularly, an object of this invention is to 

provide an instrument or control panel having sharply 
defined indicia on the front thereof which are all uni 
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formly illuminated without regard to the respective loca 
tions of the indicia on the panel. 
Another object is to provide control or instrument 

panels having indicia or markings illuminated by one or 
more electroluminescent plates, and wherein the panels 
are constructed and arranged for ease and economy of 
manufacture, to resist destruction or failure even when 
Subjected to extreme temperatures or other climatic coin 
ditions, and to safely insulate the relatively high voltages 
required for operation of such electroluminescent plates. 

In accordance with an aspect of the present invention, 
a control or instrument panel having a front surface de 
fined by a layer of black, opaque, preferably plastic mate 
rial, a layer of white, translucent, preferably plastic 
material covered by the black opaque layer, with th: 
exception of those areas where the white translucent 
layer is exposed through openings in the opaque layer 
defining the desired markings or indicia, a relatively thick 
sheet or layer of clear acrylic material which may be 
dyed red and carry fluorescent dies to control the color 
of the emitted light and which is disposed in back of the 
white translucent layer, a back plate of relatively rigid 
insulating material which may also be an acrylic plastic 
and has recesses in its front face corresponding to the 
areas of the black, opaque front layer having indicia 
or marking defining openings therein, and tag-like, rela 
tively small electroluminescent plates loosely received in 
Said recesses of the back plate so that, when the various 
plastic sheets and layers, which are easily fabricated, are 
bonded or otherwise secured together and voltages are 
applied to the Several tag-like electroluminescent plates, 
the latter uniformly illuminate all of the indicia defining 
openings. 
The above, and other objects, features and advantages 

of the present invention will be apparent in the following 
detail description of illustrative embodiments thereof 
which is to be read in connection with the accompanying 
drawings forming a part hereof, and wherein: 

Fig. 1 is a front elevational view of a panel embodying 
the present invention; 

Fig. 2 is an enlarged, fragmentary sectional view taken 
along the line 2-2 of Fig. 1; 

Fig. 3 is a sectional view similar to Fig. 2, but showing 
another embodiment of the invention; 

Fig. 4 is a sectional view similar to Fig. 2, but showing 
Still another embodiment of the invention. 

Fig. 5 is a sectional view taken along the line 5-5 
of Fig. 1; and 

Fig. 6 is a front elevational view of a back plate in 
cluded in the panel of Fig. 1 prior to its assembly with 
the other elements making up said panel. 

Referring to the drawings in detail, and initially to 
Figs. 1 and 2 thereof, it will be seen that a panelem 
bodying the present invention, and there generally iden 
tified by the reference numeral 10, includes a front layer 
11 of a black, opaque material, which is preferably a 
plastic, for example, of the class of polyvinyl or vinyl 
resins or materials, their polymers or copolymers, having 
a matte finish and being either resilient or rigid. A Jayer 
12 of White, translucent material underlies the front 
opaque layer 11 and may be formed of a clear plastic 
material. Such as, a vinyl resin, having a dispersion of 
relatively large particles suspended therein as an emul 
Sion, as more fully described in my prior United States 
Letters Patent No. 2,693,656, issued November 9, 1954, 
So that ambient light falling on the front surface of the 
layer 12 will be reflected forwardly and artificially pro 
duced red light entering the layer 12 at the back surface 
of the latter will be transmitted forwardly through the 
translucent layer. 

In back of the translucent layer 12 there is a relatively 
thick sheet 13 of light transmitting material, for example, 
methyl methacrylate, and the sheet 13 of clear material 
may have a coating 14 of fluorescent dye on its back-sur 
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face, as shown in Fig. 2, so that when the sheet 13 is 
itself dyed red, red light will be transmitted therethrough 
from the source or sources hereinafter referred to in de 
tail even though Such sources normally emit blue light or 
light composed mostly of rays from the ultra-violet end 
of the spectrum. The fluorescent coating 14 is excited by 
the ultra-violet radiation and emits at least some red light 
for passage through the red dyed sheet 13. 
AS seen in Figs. 1 and 2, indicia or markings on the 

front of the panel 10 may be defined by suitably shaped 
openings 5 formed in opaque layer 1 and exposing 
the underlying translucent layer 12. By reason of the 
sharp color contrast between the white translucent layer 
2 exposed at the openings i5 and the black opaque layer 

is surrounding said openings, the corresponding mark 
ings or indicia are clearly visible under ambient illumi 
nation. On the other hand, when artificial light is admitted 
to the sheet 3, red light transilluminates the translucent 
layer 12 at the openings 5 to provide a clear, glare-free 
ilumination of the corresponding indicia or markings, 
it being preferable to employ red light for such transil 
lumination to avoid too great interference with the dark 
adaptation or night vision of the pilot or other observer 
reading the panel. 
As indicated in United States Letters Patent No. 2,594, 

081, issued April 22, 1952, to Shlenker, the exposed sur 
face 6 of the translucent layer 12 may be recessed in 
back of the front face of opaque layer i at each opening, 
as in Fig. 2; or, as indicated in the panel i.0a of Fig. 3, 
the translucent layer: 12a may be made to project for 
wardly into the opening of the opaque layer a until the 
exposed surface 16a of the translucent layer is flush with 
the front face of the opaque layer; or still further, as indi 
cated in the panel 30b of Fig. 4, the translucent layer 12b 
may project forwardly through the opening of the opaque 
layer Ab so that the exposed surface i6b of the trans 
lucent layer is disposed forwardly beyond the front face 
of the opaque layer. 

Further, at certain areas of the panel 10, it may be de 
sirable to expose the front face of the light transmitting 
sheet 13 by cutting away both the front opaque layer 
11 and the translucent layer 12, as at 6 (Figs. 1 and 5), 
for example, where it is desired to transmit light for 
illuminating an instrument dial and pointer. 

It will be noted that, in an instrument or control panel 
of the described character, the indicia or markings there 
on, and the other locations where light may be required, 
are usually concentrated in separated areas of the panel. In 
accordance with the present invention, electrolininescent 
lighting devices or plates of the kind described above, are 
provided in back of the coated or dyed sheet 13 of light 
transmitting material only in those areas where light may 
be required. For exampie, in the panel 10 of Fig. 1, an 
electroluminescent lighting plate 17 (shown in broken 
lines) is disposed in back of the sheet 13, over the area of 
the panel covered by the legend "Wing De-Icer,' an 
electroluminescent lighting plate 18 (shown in broken 
lines) extends over the area covered by the legends “On'' 
and "Off," and an electroluminescent lighting plate 19 
(shown in broken lines) extends over the area of the 
opening or clear space 16. Since the several electrolumi 
nescent lighting plates 17, 18 and 19 may all be energized 
by the same voltage, it is apparent that the light emitted 
therefrom into the light transmitting sheet 13 therein 
front will be uniform throughout the illuminated parts 
of the panel and there is no need to resort to the light 
balancing expedients previously described herein. 
The panel 10 is completed by a backing sheet 20 of 

insulating material, for example, of an acrylic resin such 
as methyl methacrylate. The backing sheet 20 is ap 
plied against the back surface of the light transmitting 
sheet 13 and has suitable recesses formed in its front 
Surface to accommodate the above mentioned electro 
luminescent lighting plates. For example, as shown in 
Fig. 6, the front surface of backing sheet 20 may be 
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layers and sheets being of materials having substantially 
equal coefficients of expansion, and the combined thick 
nesses of said opaque and translucent layers and of said 
transparent sheet being substantially equal to the thick 
ness of Said backing sheet at said recesses in the latter 
to avoid bending and warping of the panel due to heat 
ing by said lighting plates and due to subjecting of the 
panel to extremely low temperatures. 

7. A panel comprising a front layer of opaque material, 
a layer of translucent material disposed against the back 
of said opaque layer, said opaque layer having openings 
in selected regions thereof through which said translucent 
layer is exposed to define indicia, a body of transparent 
insulating material disposed against the back of said 
translucent layer and being substantially coextensive with 
said translucent and opaque layers, said transparent body 
having hollow spaces enclosed therein which are substan 
tially coextensive with said selected regions of the opaque 
layer, and electroluminescent lighting means disposed in 
each of said hollow spaces to direct light forwardly 
through said transparent body into said translucent layer 
for transilluminating the latter at said openings in the 
related region of said opaque layer. 

8. A panel comprising a front layer of opaque ma 
terial, a layer of translucent material disposed against 
the back of said opaque layer, said opaque layer having 
openings in selected regions thereof through which said 
translucent layer is exposed to define indicia, a body of 
transparent insulating material disposed against the back 
of said translucent layer and being substantially coex- : 
tensive with said translucent and opaque layers, said 
transparent body having hollow spaces enclosed therein 
which are substantially coextensive with said selected 
regions of the opaque layer, and electroluminescent 
lighting means disposed in each of said hollow spaces to 
direct light forwardly through said transparent body into 
said translucent layer for transilluminating the latter at 
Said openings in the related region of said opaque layer, 
said transparent body including a forward portion in the 
form of a sheet against the back of said translucent layer 
and a backing sheet having recesses in the front surface 
thereof defining said hollow enclosed spaces when said 
backing sheet is applied against the back surface of said 
sheet forming the forward portion of the body. 

9. A panel as in claim 8; further comprising electric 
conducting means disposed between the confronting sur 
faces of said backing sheet and said sheet forming the 
forward portion of the body. 

10. A panel as in claim 9; wherein said electric con 
ducting means includes a printed circuit on one of said 
confronting surfaces. - 

11. A panel as in claim 9; wherein said front surface 
of the backing sheet has grooves therein communicating 
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with said recesses, and said electric conducting means 
inclides conductors disposed in said grooves and con 
nected to said electrolininescent lighting means in Said 
Spaces. -: 

12. A panel as in claim 8; wherein said opaque and 
translucent layers and said sheets of the transparent body 
are of plastic materials, and the combined thickness of 
said layers and of said sheet forming the forward portion 
of the body is substantially equal to the thickness of said 
backing sheet at each of said recesses in the latter. 

13. A panel as in claim 12; wherein the dimensions 
of said recesses in the plane of said backing sheet and in 
the direction normal to said plane are substantially 
larger than the corresponding dimensions of the related 
electroluminescent lighting means so that the latter are 
normally loosely disposed in said spaces to avoid the 
development of excessive stresses within the panel when 
said layers and sheets, on the one hand, and said lighting 
meáns, on the other hand, expand and contract at dif 
ferent rates in response to temperature changes. 

14. A panel as in claim 8; wherein the transparent 
material of said sheet forming the forward portion of 
the body is dyed red to transmit red light into said trans 
lucent layer. 

15. A panel as in claim 8; wherein said sheet form 
ing the forward portion of the body has a coating of red 
fluorescent pigment on the back surface thereof so that 
only red light is transmitted from said lighting means 
into said translucent layer. 

16. A panel of the described character comprising a 
lamination including a front layer of opaque material, 
a layer of translucent material disposed against the back 
of Said opaque layer, said opaque layer having openings 
in selected regions thereof through which said trans 
lucent layer is exposed to define indicia and a sheet of 
transparent material disposed against the back of said 
translucent layer, a backing sheet having recesses in the 
front Surface thereof which are coextensive with said 
Selected regions of the opaque layer when said backing 
sheet is applied against the back of said lamination and 
which then define enclosed hollow spaces, and electro 
luminescent lighting plates disposed in said enclosed hol 
low spaces to emit light forwardly into said transparent 
sheet for transmission by the latter to transilluminate 
said translucent layer at said openings in the related re 
gions of said opaque layer. 

17. A panel as in claim 16; wherein said opaque and 
translucent layers are of contrasting colors to render said 
indicia clearly visible when the front of the panel is 
viewed under ambient illumination. 

No references cited. 


